s concerns about oil and coal use continue to mount, public opinion is changing in favor of using biofuels in homes, vehicles, and industrial applications. With this shift in public opinion comes more innovation. Patent applications, which are one measure of innovation in a particular field, are dramatically increasing in numbers in the area of biotechonology, and specifically in the areas of so-called first-, second-, and third-generation biofuels.
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In general, when patents and patent applications are reviewed, it is instructive to keep a few points in mind. There are two types of published patent applications: those that have issued and those that have published but are still pending and under examination. This article will take a look at both.
A discussion of what each of these groups of publications mean is helpful. An issued patent has a fixed set of claims at the end of the patent, that defines the invention, regardless of what is included in the detailed description section. Issued patents are in force 20 years from the filing date, and they give the patent owner the right to exclude others from making, using, and/or selling the claimed invention in the country where the patent issued.
Published patent applications are useful to provide notice to the general public as to potential future patents and their scope. Patent applications are published 18 months after the first filing date and can be useful for both the inventors and competitors. Thus, between the filing date or priority date of the application and the publication date, the patent application is not published, and therefore, not readily available to the public for review.
Inventors use pending patent publications to put likely competitors on notice that they may have enforceable patent rights at some point in the future. Competitors use patent publications to scope out the technology landscape. It is important to note, however, that the existence of a patent publication does not necessarily mean that a patent will issue from that application or that the final issued set of claims will look anything like the claims in the publication. As such, patent publications should be used primarily for notice and information purposes.
A review of the current state of the patent art related to biofuels and biofuel technology quickly makes clear an exponential increase in the number of applications in these areas. The patent publications coming out now are based on applications filed around the end of 2007/beginning of 2008, which was before the last significant spike in oil prices. There is no doubt that the number of patent publications going forward will increase given that these will be based on patent applications filed after January 2008.
Many, if not most, of the applications in this field are focused on two primary subjects: what to use to create a biofuel and how to process a material to produce a biofuel. As with most developments in the energy field, efficiency is the key to new developments. Is the material an efficient source of biofuel? Is the process used to produce the biofuel efficient? Is the combustion of the biofuel efficient? As will become clear in discussion of recent patent publications, improving efficiency is at the heart of each of these technologies.
(Please note, this paper is neither advocating nor determining the patentability of any of these technologies. The content of this article is directed to an objective summary of some of the biofuel-related patent art.)
US PATENT 7479167 entitled Method of Production of Biofuel from the Surface of the Open Ocean
Inventor: Michael Markels, Jr. Assignee: Michael Markels, Jr., Revocable Trust This publication discloses methods that increase the yield of biofuel from a particular area of the open ocean. The method involves several steps, including locating a suitable harvestable biomass (such as seaweed) in the open ocean, and testing the water to determine if there are nutrients missing that would otherwise be necessary to improve the biomass harvest. If nutrients are determined to be missing, a suitable fertilizer is applied. Once the fertilized biomass has reached a suitable stage, it is harvested and some of the harvested biomass returned to the water surface. The biomass is then harvested and processed using similar processes as those used to convert landbased plant material to energy sources.
The description discusses these steps and provides some basic requirements that become the subject of some of the dependent Patent review: Recent patents & patent applications related to biofuels development A claims. First, the area of the open ocean must also be suitable in the sense that, if a fertilizer be applied, it cannot substantially disperse beyond the biomass-harvesting area. A contemplated fertilizer might be one to increase seafood harvest from the ocean, such as a chelated iron like those disclosed in US Patent 6408792. Second, the patent discloses that the fertilizer should be applied in order to sequester CO 2 in the deep ocean.
A continuation-in-part application was filed based on this original patent and is now US PATENT PUBLICATION 2009/0119978. This publication discloses additional methods for testing open ocean areas containing biomass, boosting production of biomass, and harvesting and then processing this biomass into biofuel.
US PATENT 7282071 entitled Starch as a Fuel or Fuel Component
Inventor: Leonard T. Lewis Assignee: LenLo Chem, Inc. This publication discloses fuels and fuel components comprising starch. The patent also discusses methods that may be used to utilize the fuel as an energy source. Starches are derived from agricultural sources, such as corn or potatoes. A starch slurry and/or starch powder is formed and this starch fed to a combustor, either alone or in combination with other traditional fuel sources, like gasoline, diesel, kerosene, or jet fuels. The starch is not further converted into ethanol for the purposes of this patent, and thus, several processing steps are eliminated. The patent claims are directed to a fuel comprising a starch where the starch has a concentration in the fuel of about 5 wt% (to about 50 wt%). Methods are also claimed that disclose use of a fuel slurry comprising starch in an internal combustion engine.
US PATENT PUBLICATION 2009/0088351 entitled Production of Biofuels and Biolubricants from a Common Feedstock
Inventor: Stephen J. Miller Assignee: Chevron USA Inc. This publication discloses methods to prepare fuels from a common source, such as triglyceride-containing, biologically derived oils. The publication states that these oils may be derived from biological sources, including crops, vegetables, and microalgae. The oils are processed to form fatty acids that are separated, isolated, and modified. These methods result in ester products that can be utilized alone, modified, or combined with other components, such as oils and fuels. Additional patent publications are included in this family, such as US PATENT PUBLICATION 2009/0084026, which discloses different modifications and treatments of the biologically derived oils to form additional components.
US PATENT PUBLICATION 2009/0061492 entitled Method for Producing Biodiesel
Inventors: Christoph Benning and J. Michael Younger Assignee: The Board of Trustees for Michigan State University System This publication discloses the use of fermented biomass materials in combination with transgenic plant materials expressing the WRI1 transcription factor (expressed in canola) in order to produce oil that can be used as an energy source. Triacylglycerols are extracted from the plant materials by utilizing methods disclosed in this publication and which can be transesterified to produce alkylesters.
US PATENT PUBLICATION 2009/0081748 entitled Integrated Processes and Systems for Production of Biofuels Using Algae and US PATENT PUBLICATION 2009/0077863 entitled Process of Producing Oil from Algae Using Biological Rupturing
Inventor: James R. Oyler These publications disclose production of biofuels from oil-producing algae, wherein the "algae oil" is converted into biodiesel. The publication points out that the study and utilization of algae as a fuel isn't new (US National Renewable Energy Laboratory publications date as far back as the late 1970s). The inventor states that a "novel feature of the invention is the use of algae as an intermediary step which allows the production of biodiesel rather than bioethanol or other alcohol from generic biomass." Sugar produced from biomass is fed to oil-producing algae that convert the energy into oil or algal triglycerides, which are then converted to biodiesel. According to the inventor, most of the inherent energy in the sugar ends up as useful fuel and is not lost during fermentation.
US PATENT PUBLICATION 2009/0136828 entitled Carbon Nanotube Electrodes and Method for Fabricating Same for Use in Biofuel Cell and Fuel Cell Applications
InventorS: Jae-Woo Kim, Peter T. Lillehei, Cheol Park, and Sang H. Choi Assignee: National Aeronautics and Space Administration This publication discloses fuel cells comprising carbon nanotubes (CNTs) that have been produced by methods that, according to the inventors, allow for more uniform deposition of metal nanoparticles on the surface of the CNTs. These CNTs can then be used in fuel cells and biofuel cells. While this publication doesn't speak directly to the production of biofuel, it does outline a potentially more efficient way to utilize those biofuels.
US PATENT PUBLICATION 2009/0090573, entitled Hybrid Electric Vehicle and Towable Trailer that Uses Renewable Solid
Fuel wherein the vehicle uses a solid or pelletized fuel product produced from cellulose, lignin, or combinations thereof as a fuel. The materials utilized to form the solid fuel product are minimally processed, such that the fuel product is derived from whole plants and not plant sugars. This publication also focuses on lignin-based materials, disclosing methods to increase lignin-protein bonds in a lignocellulosic plant in order to increase degradation of the lignin and, thus, increase the ability to utilize the biomass.
In reviewing the current patent literature related to biofuels and biofuel production, it quickly becomes clear that a relatively small number of materials is at present deemed useful; at this point, it is the methods of harvesting, modifying, and utilizing these materials as biofuels wherein much of the innovation lies. Pockets of research and development continue to aim at improvements in production methods for first-generation biofuels; but as even a cursory survey shows, current research appears to be shifting focus to improving the efficiency of methods of production and utilization of second and third-generation biofuels.
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